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AXES OF EYEBALL 



ION 

corpus vilreum 
i .mails hyaloideus 
lamina cribrosa sclerae 
n. opticus (II) 

a., v. centralis 


OCULAR AXIS 
anterior pole-posterio 
parallel in two eyeballs 

OPTIC AXIS 

posterior pole of lens- 
centralis 

not parallel in two eyeballs 
EQUATOR OF EYEBALL 




vagina bulbi 
i Tenon LapsUlUl 


posterior 

angulus iridocornealis 

tunica conjunctiva bulbi 


LAYERS (TUNICS) 

l-FIBROUS LAYER (outermost) 


2- VASCULAR LAYER (uve 


Su » pe fwor y I i gament 
Cornea . 


3-NERVOUS LAYER-?,. 
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Pupil. 

m 9 9 Aqugoiw humour* .1 

(retina-innermost)— 


Ciliary body. 



FIBROUS LAYER 


• A place for the attachment 
of muscles 

• Maintain a constant 
intraocular pressure 

• Protect deeply located 
structures 


❖ CORNEA 

1/6 ANTERIOR PART (Transparent) 

❖ SCLERA 

5/6 POSTERIOR PART (Opaque) 


Horizontal kesit 
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SCLERA 


Anterior i hambc 
Schlemm's canal 


Anterior 

t hamber / j 
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Postern k < hamber 

Zonular tillers 


Tenons capsule encloses the 
eyeball 

Posteriorly pierced by fibers of 
the optic nerve @lamina cribrosa 
sclera 

ciliary vessels and nerves 

central vessels of retina (center 
of lam. crib. Scl.) 

venae vorticosae (4-5 in number) 


lesser arterial circ le olios 
v Greater arterial t uc le of ins 

Blood vessels ot uliarv body 

( on|un< liva and conjunctival vessels 
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Muscular artery and vein 
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Vorticose vein 
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Retinal arterv and vein 


Optic nerve ill 


"long posterior i iliary artery 
'’Short posterior ciliary arteries 
v Central retinal artery and vein 


Superior temporal 
artery and vein 


Superior macular 
artery and vein 




Mat ula lutea and 
tovea centralis 


Interior temporal 
artery and vein 


Optic disc 


Right retinal vessels: ophthalmoscopic view 



Interior nasal 
artery anti vein 


Interior mac ular 
artery and vein 


SCLERA 


Sclera meets the cornea at the 

-XntrncK chamber .in) 

sclerocorneal junction where sinus 
venosus sclera (SCHLEMM’ S CANAL) 

Vessels &Nerves (ciliary vessels 
and nn) 


Schwalbe’* line* > membrane 

* and spac es of fontana \ Endothelium im 
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EDGE OF 
CORNEA 

iris (Ante- 
rior surface) 


EPITHELIUM OF 
LENS CAPSULE 
CAPSULE 

of lens 


cortical Substance 

LENS 


POSTERIOR 
BUR FAC 

Of cornea 

EPITHELIUMS 
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ELASTIC 
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POSTERIOR ELASTIC 
LAMINA 


PARS OPTICA 
RETINA 


ora serrata 

PARS CIUARIS RETIN jE 


NUCLEUS 
F LENS 


SPHINCTER 
OF PUPIL 


OF IRIS 

PJChfl ENTARY 
LAYERS OF IRIS 


CORNEA 


Horizontal kesil 


fihrae zonulares dig. 
suspensorium lentisi 


capsirla lenti* 


camera antrrinr 


lens 


camera posterior 
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pat turn 
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n opticus II 


vagina btilbi 
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HJdlium episclcruli 
fovea 


a., v. centralis 

retinae 


vagina externa n. 


spat iu m mtervagmale 
sulrarachnoidale 


sinus venosus $< lera 
iSchlemm kanaln 


rati ar s< l«na< 


The major site of refraction of 
light en 


corpus ciliarc, m. tilian* 
pars c illans retinae 


Irndo m ns ti 
lateralis 


angulus indocorrvealts 

processus ciliares 

tunica coniuncttva bulbl 
ora serrata 


trndo m. recti 
modialis 


More convex , 1/6 anterior 
part. 


Transparent, avascular and 
rich in nerves 



CHOROID 

5/6 posterior part of the eyeball. 


VASCULAR LAYER 
(UVEAL TRACT) 

Cornea 



Ciliary 
body 


Thin, highly vascular membrane. 

Color- dark brown 
Extends as far as the ora serrata. 

Outer surface is related to— suprachoroi 
Inner surface— pigmented layer of retina 

CILIARY BODY 


Anterior continuation of the chor 

(SUSPENSION OF LENS, PRODUCTION OF AQU 
HUMOUR, CHANGING THE ANTEROPOSTERIOR 
DISTANCE OF LENS FOR THE MECHANISM OF 
ACCOMODATION with help of the smooth muscles) 

IRIS 


Choroid 


Sdera 


CILIARY MUSCLE 

Tr»ibc< ulae and spac es of tonlan«i \ Endothelium (m< 

Sinus vetHMih ul ulera (Schlnnm cumI i \ Corned 

• Smooth muscles- 

•\ntc*ncK t h.imlvr .irn;U* \ \ 

longitudinal, circular,obli 
que fibers 

• Nerves- Oculomotor- 
postganglionic fibers 
from ciliary ganglion- 

parasympathetic f\ >>Urii if i li.imlw r 


helium* 


Anterior chamber , f 

- — - / 

/ iir 


• Function: changes 
anteroposterior distance 
of lens (when contract-! 

( iii,»r\ Meridional ( 

suspensory lig. get 

relaxed-thickness of lens 

l ikm bodi 

increases or opposite) 


IRIS 

• Coloured (blue- dark 
brown ) 

• Surrounds the pupil 

• Adjustable diaphragm 

• Has two margins 

- CILIARY 

- PUPILLARY 
Attached to cornea by 

- pectinate ligaments 


SEE ALSO PLATE 80 


Cornea 


IRIS 


Anterior chamber 
Schlemm's canal 


/ Lesser arterial circle of iris 

Greater arterial circ 
„ Blood vess 
.Con 


Somewhat suspended in aqueous 
humour and divides the area 
between cornea and lens into two 
chambers 

ANTERIOR and POSTERIOR 


Cornea - iris meet at 
—IRIDOCORNEAL ANGLE 



Posterior chamber 

Zonular fibers 

Trabeculae and space 
Sinus venosus of sclera ( Schlemm's canal > 

Scleral spur 

Anterior chamber angle 

Pectinate ligament 

Greater arterial 
circle of iris^, 

Anterior ciliary vein 


Conjunctiva 
Sclera 


Suprachoroidal space 


Lens nucleus 
Lens capsule 
Sphincter muscle of pupil 



AQUEOUS HUMOUR circulation 


CILIARY PROCESSES > POSTERIOR CHAMBER > PUPIL > ANTERIOR 
CHAMBER > SINUS VENOSUS SCLERAE (at the iridocorneal angle)> 


c hwalbe's I ini* 


Descemel's membrane 



I one, < iliarv nerve 


il»«m >^inglion 



SPHINCTER PUPILLA 


MUSCLE — smooth 
muscle-innervated by 
parasymp.-short ciliary 
nn. 

(oculomotor n.) 


DILATOR PUPILLA 
MUSCLE — smooth 
muscle-innervated by 
symp.— sup. cervical 
symp. gang.-int. car. a.- 
long ciliary 

nn. (nasociliary n.) -(and 
short ciliary nn.) 


Short c ihary nerve 
\n1rm ii eUwnoftds! nerve 



Abduiem 
nerve (VI) 

Mandibular nerve IV, 


Internai i arotid aiterv 
and nerve plexus 


Vlaxill 


lateral rectus mus< 4* and 
ahdmens nerve i fumed bar 


F derent libers 
Afferent libers 
Sympathetic filters 
Parasympathetic libers 


Parasympathetic root 
o( ciliary uanjilmn 


Cavernous plexus 


Common annular tendon 



\ntorior ( hamln 
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ARTERIES OF IRIS 


long posterior 
ciliary aa.- 
(ophthalmic a.) 

Short posterior 
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Muscular artery and vein 
I xtnnsic rye muse le 
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Vorticose vein 


f pi sc local artery and vein 


Retinal artery and vein 


( Iptu nerve II 


‘long posterior i iliary artery 
“Short posterior ciliary artenes 
“c entral retinal artery and vein 


Superior temporal 
artery and vein 


Su|M'fior macular 
artery and vein 


Manila lutea and 
tovea centralis 


Interior temporal 
artery and win 


Right retinal vessels: ophthalmoscopic view 



Interior nasal 
artery and vein 

Interior macular 
artery and vein 


Horizontal kesit 


librae /onulares dig. 
suspensorium lentis» 


apsula lentis 


KKHC4 


r.imera anterior 


RETINA 


sinus veno-us sc lerae 


(Schtemm kanaln 


lens 

im 


camera posterior 
1 angvdus iririocorneale 



pars ciliaris retinas’ 


Innermost layer of the 
eyeball. 

The neural- sensory 
layer 

Composed of 2 layers 

-outer PIGMENTED 
LAYER 


-inner NERVOUS 


LAYER 

i lutlltlllfj ^ 


iliarn 


tunica coniunctlv.i bulbi 


ntlo m r r 


MMfil.lllS 


xpi/> vitreun 


t an.ius hv.iliiMH 


n opticus II 


c horoldea 
spa hum 
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vagina bulbi 
tenon tuipsbli 


spatium 


>Im. leralrs 

tovi’d central 

vagina externa n. opfici 


_ a., v. centralis 
retinae 


spatmm mtervaginale 
sukir.n hnoniale 


ORA SERRATA 


• The place where 
nervous layer of 
retina ends. 


lens 


iris 


camera posterior 

angulus iridocorneal is 



processus ciliares 

tunica conjunctiva bulbi 

ora serrata 


tendo m. recti 
medial is 


PARTS OF 


fihrae zonulares dig. c*p»ufc) lentil camera anterior 

suspensorium lentisi . 



camera posterior 

I 

I angulus inciocnrriealis 

pun essus c ilia res 

tunica conjunctiva bulbl 
ora sonata 


NON 

corpus vitreum 

i analrx hyaloKteos 

lamina cribrma %t Irrae 

n. optic us II 

a., v. centralis 
retinae 


spatium cplscleraln 


vagina externa n. optic i 


RETINA 

OPTIC PART 

from optic disc to ora 
serrata pigmented+ 
nervous layers present 


PARS CAECA RETINA 


Blind part from ora serrata 

anteriorly>only pigmented 
layer present 


pars 
retinae 

l hoioub 

spatrum 
perichorotdeum 

sclera 

vagina bulbl 
i Tenon luipsUlu) 


lens 

Im 


spatium intervaginale 
subarachnnkiale 


MACULA LUTEA-FOVEA CENTRALIS 


MACULA LUTEA (YELLOW 
SPOT) 

FOVEA CENTRALIS is the 
central depression located 
in the macula lutea where 
VISUAL RESOLUTION IS 
HIGH 



Lesser arterial circle of iris 


Greater arterial circle of iris 


Blood vessels of ciliary body 


.Conjunctiva and conjunctival vessels 


Anterior ciliary artery and vein 


Anterior / 
chamber / 
angle ' , 

Posterior chamber 


Ora serrata 


Muscular artery and vein 


Zonular fibers 


Extrinsic eye muscle 


Vitreous chamber 


Long posterior ciliary artery 


Choroid 


Sclera 


■Vorticose vein 


Episcleral artery and vein 


Retinal artery and vein 


Long posterior ciliary artery 
Short posterior ciliary arteries 


Superior macular 
artery and vein 

Superior nasal 
/artery and vein 


Central retinal artery and vein 


Superior temporal 
artery and vein — 


Macula lutea and 
fovea centralis — 


Inferior temporal 
artery and vein 


“Inferior nasal 
artery and vein 


Right retinal vessels: ophthalmoscopic view 


OPTIC DISC 


OPTIC DISC = BLIND SPOT 
insensitive to light 
3mm. nasal to macula lutea 
central a. and v. of retina. 

Central retinal arM^n ri vein 

• Courses through optic nerve 


fibers 


Macula lutea and 
fovea centralis 


The first branch of 
ophthalmic artery 

Interior temporal 
artery and vein 


retinal vessels: ophthalmoscopic view 



Superior macular 
artery and vein 


Superior nasal 
artery and vein 


Optic disc 


Interior nasal 
artery and vein 

Interior macular 
artery and vein 


OCULAR 


ttbrae zonulares ilig. 
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sinus venosus sclerae 
fSchlemm lorulil 
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tens 
life 
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CORNEA 

AQUEOUS 

LENS 

VITREOUS 


corpus vitreum 

» hyaloideus 

lamina crihrma « lera** 

n. opticus II' 

a., v. centralis 
retinae 


pars op 
retinae 

ifxuoic 

spatium 

petichoroideum 


vagina bulbi 
: lenon LipvLilui 


priKtssus ciliares 

tunica coniunctiva Ixjlbi 
ora set rata 


REFRACTIVE MEDIA 


9 


IrnHn m. mm ti 
lateralis 


HUMOUR 
HUMOUR \ 


subarachnoKtale 


AQUEOUS HUMOR 


• Fills the anterior and 
posterior chambers. 

• Secreted by ciliary 
processes- 

Functions 

-intraocular pressure, shape of 
eyeball, metabolic avenue 
for avascular structures like 
cornea, lens. 



tendo m. recti 
medialis 


camera posterior 

angulus iridocornealis 

processus ciliares 

tunica conjunctiva bulbi 

ora serrata 


lens 


iris 


tibrae /onulares dig. 
suspensonum lentisi 


r.iptul.1 lent is 


camera anterior 



VITREOUS 

HUMOR 


sinus venovus scler.i 
(Schtemm kartali' 


orpu* ( iliare, rn. alum 


pars < iluris relmae 


Inndn m. rin t 
lateralis 


Occupies vitreous body 
(chamber)- posterior to 
lens. 


Colorless, structureless, 
transparent gel 


VESSELS OF THE EYEBALL: 
Artery- Ophtalmic artery 
Veins- Opthalmic veins 


spat turn 
perichoroideum 


vagina butbi 
: lenon lupsOlu 


camera posterior 

angulus iridocnrnealis 
processus ciliares 


spaliurn epistlerali 

fovea centrali- 

vagina evtema n. 


tunica conjunctiva liulbi 


tendo m 
medialis 


lens 


l«-r. 
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lermae 


corpus vitreum 


r ana I is hy.dnuleus 


lamina « nhrosa v< ler.» 


n uotlius II 


a. t v. centralis 
retinae 


spatium intervaginale 
subarac hnoidale 


Cortex of lens 


Nucleus of lens 


LENS 

• Biconvex, transparent body 

• Has a capsule 

• No vessels 


Horizontal kesit 


cornea 



*Rays of lens 


Equator 
of lens 


fibrae zonulares (lig. 
suspensorium lentis) 


capsula lentis 


camera anterior 


lens 


camera posterior 




iris 


angulus iridocorneal is 

processus ciliares 

tunica conjunctiva bulbi 

ora serrata 


tendo m. recti 
medial is 


sinus venosus sclerae 
(Schlemm kanali) 


calcar sclerae 


corpus ciliare, m. ciliaris 


pars ciliaris retinae 


tendo m. recti 
lateralis 



Visual Pathways 
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CRANIAL NERVE II 
Optic Nerve 

Vision 



Choroid Choroid 

. ' s 


Periphery 


Macula 


Structure of retina: schema 

A Amacrine cells 
B Bipolar cells 
C Cones 
G Ganglion cells 
H Horizontal cells 
P Pigment cells 
R Rods 


Overlapping 
visual fields » 


Projection on left 
dorsal lateral 
geniculate nucleus 


Optic nerves 
Optic chiasm 


Projection on 
left retina 


Optic radiation 


Optic radiation 


Central darker 
circle represents 
macular zone 

Lighter shades 
represent 
monoc ular fields 

Each quadrant 
a different color 


Projection on 
right retina 


Projection on right 
dorsal lateral 
geniculate nuc leus 


g . A 

Calcarine 


sulcus 


Projection on left 
occipital lobe 


Projection on right 
occipital lobe 


C alc arim 


suit us 


Optic nerve 


Ganglionic layer of retina 
(innermost layer)>converge on 
the optic disc. 

4cm long directed backwards and 
medially through the optic 
canabcranial cavity>optic 
chiasma 

Lateral geniculate body (receives 
fibers only from the opposite 
sides of the visual fields) 

Calcarine sulcus (primary visual 
cortex) (Area 1 7) 



Horizontal section 


Cornea 


Left Eye 



Optic (visual) 
part of retina 

Choroid 

Suprachoroidal space 

Sclera 

Bulbar sheath (Tenon's capsule) 

Episcleral space 
Fovea centralis in macula 

External sheath (vagina) of optic 
Intervaginal space (continuous with subarachnoid space) 


Fibers of ciliary zonule 
(suspensory ligament of lens) 

Sinus venosus sclerae 
(Schlemm's canal) 

Scleral spur 

Ciliary body and ciliary muscle 

Ciliary part of retina 

Tendon of 
lateral rectus 
muscle 


Lens capsule 
Lens 
Iris 


Anterior chamber 

Posterior chamber 

Anterior chamber angle 
Ciliary processes 

Conjunctiva 


Ora serrata 


Tendon of 
medial rectus 
muscle 


Vitreous body 

Hyaloid canal 

Lamina cribrosa of sclera 

Optic nerve (II) 

Central artery and 
vein of retina 



Choroid Choroid 


Periphery Macula 

Structure of retina: schema 

A Amacrine cells 
B Bipolar cells 
C Cones 
G Ganglion cells 
H Horizontal cells 
P Pigment cells 
R Rods 



Central darker 
circle represents 
macular zone 

I ighter shades 
represent 
monocular fields 

Each quadrant 
a different color 


Projection on 
right retina 


Overlapping p[ 
visual fields ' 


Projection on 
left retina 


Optic nerves 


Optic chiasm 


Projection on right 
dorsal lateral 
geniculate nut lens 


Calcarine 

sulcus 


Projection on left 
occipital lobe 


Optic radiation 



Calcarine 

sulcus 


Projection on right 
occipital lobe 


Central darker 
circle represents 
macular /one 




Choroid Choroid 


Periphery 


Macula 


Structure of retina: schema 

A Amacrine cells 
B Bipolar cells 
C Cones 
G Ganglion cells 
H Horizontal cells 
P Pigment cells 
R Rods 


Optic radiation 


Optic radiation 


Overlapping 
visual fields * 


Projection on 
left retina 


Opt 


lerves 

hiasm 


Optic 


Projection on left 
dorsal lateral 
geniculate nucleus 


Lighter shades 
represent 
monocular fields 

Each quadrant 
a different color 


Projection on 
right retina 


Calcarine \ H 
sulcus X 






Projection on left 
occipital lobe 


Calcarine 

sulcus 


Projection on right 
occipital lobe 



Optic tract 
Optic chiasm 
Optic nerve 
L. temporal hemiretina 


Visual cortex 


Optic radiation 


ateral geniculate body 



